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TAPPAN, D. V., and B. B. WEYDREw. Relationship of personality of cardiovascular diseases. For example, the Fra-
factors and some social habits to cardiovascular risk in submariners. mingham Study, sponsored by the National Institutes
Avuat. Space Environ. Med.. 31j))83-389, 1982. o elh a opldals fboeia aibeCorrelational and contingency analytical technius wonere d o elh a opldals fboeia aibe
to Investigate the relationship between subtest scores on the and habits correlated with cardiovascular disease without
Minnesota Muitiphosic Personalitynventory (MMPI) and coronmary particular emphasis on psychological factors (1.2). In
heart disease (CHO) risk factors in 1000 submariners. Groups of contrast, the investigators of the Western Collaborative
personality traits, both enhancing and protecting against risk Group emaphasized their findings that persons with the
of heart disease, were identified In these subjects. Personality
tralt patterns tending to be least associated with cardiovascular tense, ambitious, fleicely aggressive Type A personality
risk are tentatively identified by the three MMPI scales: psy- are much more likely to develop coronary heart disease
chasthenia, schizophrenia, .'nd social introversion. On the other (CHD) during their life span than those with the Type
hand, the scales Iriost strongly related to CHOD risk in the sub- B personality, who experience much less severe tension
mariner sample wor* denial of symptoms as measured by the and are less obsessed with personal achievement (3-5)
K-scale, hypochondriasis, and hysteria. While the Inherent In- Sicreavlyfwsueshecoidedtene-
accuracyIn the prediction of CHO risk in young healthy Individuals Sicreavlyfwsueshecoidedtene-
limits generalization from these findings, the potential utility of action between personality trait patterns and CHD risk,
the MMPI to assist In risk detection Is indicated. Comparisons of the present paper addresses this question by focusing
cigarette smoking, coffee drinking, and alcohol consumption with on the trait configurations, obtained from a standardized
personality characteristics identified by the MMFI yielded trait
clusters associated with each addictive habit. Cigarette smoking personality test, as they relate to estimated probabilities
and alcohol consumption tended tocorrelate with truts poitively of CH D in a population of more than 1000 active duty
associated with CHO risk. The correlations bewe ihs add- submariners. In addition, the social habits, coffee drink-
ictive habits and MMPI subtest icores were most significant for ing. and alcohol consumption were compared in CHD
the F-stale, which mea3ures Inordinate tendencies to exaggerated risk to the well-documented risk factor, cigarette smoking
emotional symptoms, and for the psychopathic deviate and hy-
pomania scales. Significant negative correlations were found h.. - )
tween the amount of coffee consumed and those personality There are several reasons for pursuing the relationship
traits negatively associated with CHOD risk. These negative re- of submariners' personal living habits and their reactions
lationships were most significant for the MMPI stales schizo- to submarine stress to their propensity for certain illness

V phrenia and psychasthenia. Though the relationships were not
necessarily construed to be causal, the contrasting moes* through patterns. such as CH D. First, with more than 100 nuclear
which these drug-associated habits appeared to relate to car- submarines now operational -with one crew of 110 men
diovascular risk lend some support to the assumption that In- on each attack vessel and two crews numbering 140 on
dividuals with various specific sets of personality characteristics each missile submarine-the "at risk" population of

ten toInorprae toseadictvebehaviors Into their behavior submariners is sizeable. First, the critical nature of the
_____________ _______________________________ tasks performed by the men demand that their health

V be maintained at optimal levels for effective adaptation
W LIDELY DIVERGENT points of view seem to be to the rigors of submerged missions, which often exceed

VYheld by various investigators concerning the in- 70 d. Second, the stresses imposed upon the submariner
fluence of psychological proc.esses on the development are. in many ways unique. The confinement, isolation,

monotony, and boredom, as well as the exposure to a
Op:inions e~pieswd in ih:v, pape: are those of the authors and arc self-contained atmosphere, and the apprehension con-

iiot to be cofl%ti tied a% the official \iew'. of the U S Nav medical cerning the potential hazards of intense seawater pres-
depa meni.sure. are but a few of the stresses of submarine life (6).
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Additionally. being an all volunteer branch of the U.S. identification; paranoia (Pa). excessive suspiciousness
military, the submarine service must, of necessity. sus- of others: psychasthenia (Pt). compulsive acts and ob-
tain a favorable image if sufficient numbers of quality sessive thoughts: schizophrenia (Sc). withdrawal trends
men are to be attracted to and retained in this branch or lack of reality contact: hypomania (Ma). irrational
of the Navy. It is the intent of studies such as this to elation and excitement; and social introversion (Si).
identify means for improving the quality of life for naval avoidance of social contacts.
personnel aboard submarines as well as ashore. After conversion of the data from the subtests to

A final goal of this study was to present data on the standard scores in T-score form," a contingency analysis
possibility that, because of the arduous and unique na- was used to examine the significance of relationships
ture of the submarine duty. the submariner might be between MMPI scale scores and estimated CHD risk
excessively prone to heart attack, often occurring shortly levels. The estimates of CHD were divided into cste-
after retirement. While further epidemiologic infor- gories above and below the median of the probability
mation will be required to determine the influence of distribution: the MMPI T-scores of 50 or less were des-
submarine duty on longevity, the authors assume that ignated as low, and of more than 50 as high. For a cluster
some of the related social and physical health factors of MMPI traits to be counted as high or low for an
considered here may illuminate the processes involved individual subject. al.: of the T-scores for these traits
in adaptation by the nuclear submariner, were required to fall above or below 50. When this

criterion was not met, the cluster was not counted in
MATERIALS AND METHODS the data recorded in the tables.

Subjects: The data for this investigation originated as The first hypothesis tested in this study proposed a
part of an epidemiological study involving extensive relationship between CHD risk and the 13 MMPI subtest
biomedical testing of 1015 submariners- 143 officers distributions outside a T-score range of 30-70, which is
and 872 enlisted men.* The age of the submariner sample assumed by some to represent a so-called -band of nor-
had a mean and standard deviation of 28.4 ± 5.9 years. malcy" (14,15). The cells of the resulting 2 X 2 tables,
The enlisted segment had a mean of 12.3 ± 1.2 years therefore. involv.,d the upper and lower 30% of the CHD
of formal education while the same statistic for the officer probability distributions. However, the results of this
subsample was 15.7 ± 1.6. For the enlisted men, the preliminary analysis yielded somewhat less than 5% of
mean and S.D. for the distribution of verbal aptitude the sample in the high (T-score >70) and low (T-score
test scores as measured by the USN General Classifi- <30) MMPI categories, too small a sample for sub-
cation Test was 60.2 ± 7.2 standard score units. This stantive statistical analysis. As a result, it was decided
compares to a navywide mean of 50 ± 10 units. The to opt for "splits" at the approximate medians of both
active duty "'time-in-service" for the group was 8.9 ± the MMPI distributions and the CHD risk continum as
5.9 years (11). shown in the tables presented.

Measurement and statistical techniques: Personality CHD risk was estimated by applying the regression
trait patterns for the submariners were obtained by weights reported by Halperin, Blackwelder, and Vetter
means of the Minnesota Multiphasic Personality In- (2) to the values obtained from the 1015 submariners
ventory (MMPI). This personality test consists of three for the seven parameters: age, amount of ciprette
validity scales and 10 diagnostic scales, composed of smoking, relative body weight, serum cholesterol level,
566 true/false items. The MMPI was selected for use in hemoglobin concentration, systolic blood pressure, and
the present study for several reasons: 1) This test has presence or absence of electrocardiographic abnormal-
been widely used in psychiatric practice as well as in ities (10). Data for the alcohol and coffee consumption
other clinical, industrial, and educational situations for habits were collected along with information concerning
about 25 years in the United States and abroad; 2) Val. smoking habits during the routine physical exanination
idation data for both diagnostic and a variety of pre- procedure (7,8).
dictive purposes are readily available; and 3) Many
normative data on the submariner population are already RESULTS
in the literature (12.13). Since definitive information relating MMPI test score

The validity and psychodiagnostic categories evalu- patterns to Type A or B personalities is not available,
ated by the MMPI are described and abbi.,viated as we have searched for clusters of MMPI-defined trait
follows: L or lie scale, measures inordinate deceptive dimensions associated with CHD risk. Data pertaining

* tendencies in responses to the test items; F-scale, tend- to these relationships are contained in Table 1. Eight
ency to exaggerate symp,oms or faults; K-scale, tendency MMPI-scale categories have been hypothesized for
to deny faults; hypochondriasis (Hs), excessive concern adaptability to external stress (14-18). To evaluate the

* about one's own health; depression (D), feelings of relationship between these patterns and CHD, the sub-
worthlessness or hopelessness; hysteria (Hy), use of ail- jects were grouped into four categories: low risk-low
ments without physical basis as defenses; psychopathic MMPI, high risk-low MMPI, low risk-high MMPI, and
deviation (Pd), tendency toward dysocial or antisocial high risk-high MMPI.
conduct; masculinity-femininity (MO, degree of sex role Five of the eight 2 X 2 contingency tables reached sig-
________ nificance at more than the 95% confidence level. Of the
* n o\ trail .lc'vi iption of'ihe meauienent techniques may be found

in %a% ;er %ith Ilaker (7) and in Tan,w (8). Summaries orthe bio- ** 1-oi c dii t!htion% hae an approximate mean of S0 and an S.D.
chemical and hcimiiologic data arising from this study have been ol II) The MMIII distributions in T-score form for both officers and
re.ported h% Tappa ti i (1). 1(). The results ofhe personality testing cnhliteJ men in this sample ma Ne found in Weybrew and Noddin
ma% te hound in We\ hie% and Noddin (I I). ( I"
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rAttE I THE RELATIONSHIP OF SELE(TED MMPI PATTERNS TO (HI) RISK
WITHIN AGE (iROI WIN(S OF S UBMARINFRS t

I)IRI( TIt)%
.lIIPI LO%% MMPI*S H"KIt MMPI" ( I
FA( TORS -%(,I N %HI RISK N 5III RISK SQI'ARF RELAIiNHIP

H% H. )t !'-"o 120 72 98 84 44*
tH1 Ma 2--50 151 75 t:13 5 1 7
I) I I 11 V. 281) 54 i94 45 406
IN i-1 418 56 2A 42 11W "* *

I) IN I I-ill 334 56 187 42 III _2

It. Pd I'?-i i .14M 45 120 53 14
I' Ma I166 73 121 82 A I
Pa iI s , 17.54 3M4 56 224 41 It) go**

p- 0051
P* 0 111**P. (Ilii

*.p. 011111

t ,tv ki'\ lo caplnalion ol ablfr'alaluins for hc IMMPI scak

various personality patterns found to bear nonchance I 1111 II MMPI t 11115 PA1 I IIRNS AN.WX IATEI) %IH
relationships to CHD. the most significant were asso- IM, RI AsI) %NI) )I( RI A-I) ( ti) RISK IN A

ciated with D/Pt, D/PI/F. and Pa/Pt/Sc. Note that all _ I__11 KINtR %AMPIIF (N 1015)

of these correlations were negative- i.e. high MMPI INA RI %%11) RISK I)E( REASED RISK
scores were associated with low risk. Using the D/Pt 4p 111112) 4p • 001)
data as an illustration. the data of the table may be K 1) I ISK .I
interpreted as follows: of the 418 subjects with low Nil It K \II I PI Ma %I
MMPI scores on the D/Pt subtests. 56% fell into the II, Pd k Ili PI INS 11
high CHD risk category compared to 42% of the 290 "1 5ti K II I N Sc St L

[isi%I'd PK Ii SI %( SImen with high D/Pt scores and high CHD risk predic- I' , Kl I M, P1 SC
tion. Clearly, in this instance lower CHD risk tends to I'll- I) Nir N' ,
be associated with higher MMPI scores and vice versa. "K %1 t) Pt S ,,
Similarly. low Pa/Pt/Sc scale scores as well as low D/ %i I I) Pt %I F
Pt/F scores are associated with an increased likelihood 1) 111 Sc 1) , Ni Li 1 ) 1 1 ,, 1) S, St r

for CHD. Conversely. high scores on the same MMPI I) S, Id Pt Si
scales tend to relate more closely to low risk. Finally. Nil Ili S Pl %c %I
it may be noted that while four of the MMPI score Nil I1 SI Pa I %L SI
combinations contained in Table I showed a positive %It l, % I a INl M1a Si

relationship to CDH risk (high MMPI scores associated I4 IN . Ill Sc Ma SI

with high risk), only one pattern. Hs/Hy/D, was statis. III %L ,, III S. SI -
tically significant (5% level) within the 27.50 age group. t Ma SI 1-

A scond approach to identifying clusters of MMPI ____ ___ _SC SI I I
personality traits associated with differing probabilities
of CHD is shown in Table 1i. The CHD risk data were
obtained by computer sons for all possible combinations four trait groupings not shown in Table Ii were )btserved
of the MMPI subtests taken in pairs (dyads), trials, or to be po)sitively related to CHD risk (p<0.02) in the
tetrads. The left column of MMPI patterns in Table !1 older Subjects. These combinations contained the MMPI
are those that bear a positive relationship with CHD subtests K, Hs. Pd, and Ma. along with Sc and F. To
risk. For example. subjects with T-scores >50 on Hy. summari/e the findings of Table I!. it is possible to
K. Hs/Hy/K, etc.. are those that tend to show ('HD obtain tentai'e ranking of the relauonshipof('HD risk
probabilities above the median of the "risk" distribution. to personalit traits as defined b MMPI score patterns
The opposite is true for the right or decreased risk col- as follows, from (+ ) to ( -): K. H . Hs. Pd. Ma. L. Pa.
umns of data. Mf. 1). F. St., and Pt. Ai few of the possible inter-

The most frequent associations between MMPI traits pretation% based on these rankings will be discussed in
and risk, as indicated by this analysis. are the negative the following section.
(-) relationships with Pt. Si, and Sc. Negative rela- It should be recalled that the overall risk estimations
tionships also exist between risk and the factors Pa. F. used throughout this studN were derised from seven
L. and ). Positively (+) related factors to risk are K dillkrentiallN weighted risk factors or components. The
and Hy and probably Hs and Pd. The number ofentries relationship between these factors and the 13 MMPI
in the two portions of Table If indicate that negative %ubtest distributions is examined in the data in Table
relationships between MMPI factors combinations and Ill. In particular, note the positive correlations of Hs.
risk are stronger in these subjects than are the positive h.pochrondriasis, with the important cluster, smoking.
relationships. Additionally, none of the positively as- relate.c weight. and cholesterol concentration Likew,%i
sociated clusters of traits were significantly related to %octal intro'ersion. S-.. correlates negativelN with age.
risk at the level of p<O.001. When the subjects were cigarette smoking. cholesterol., and sstolic blood pre%-
divided into older and younger halves of the population. sure
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T %BLE III ( ORRELATION OF CARDIOVASCULAR RISK FACTORS AND MMPI SUBTEST SCORES (N- 1015)

AGmE SMOK REL WT CHOL HCB SYS BP ECG

k 15I00 - 033 .000 090" -. 006 .021 .034
II,, 012 .O49 011 .070 .021 - .008 .009
H% - 014 101" b720 .082" .023 -. 004 .027
Pd 046 .1600** .038 .035 .0700 024 - .028

-. 111000 .086" .019 004 .038 .024 .010
t t .0780 - .036 .042 .007 OI8 .026

P.i 062 M6 - 006 .016 .014 .921 - 023
Nil I2 .M25 .053 - 043 -. 046 -. 025 -. 024
I) (94" 015 -. 047 - 025 OIl -.O09 - 017
t 0 ;S*e O88"* - 015 - 024 023 -. 029 -. 036
S. 21")**' 032 - 034 - 029 .019 - 014 -. G34
Sm 1I(l* 073* -. 57 -. 0750 -. 057 -. 0670 - 024
111 '100 IX)4 -. 046 - 055 .004 -. 025 -. 034

p 005
**p liiii
"** I 0 (Ii

In spite of the low absolute values of the correlation tend to have similar correlation patterns with the MMPI
coefficients in the matrix in Table III, there are, none- scale scores. Coffee consumption, on the other hand,
theless. various patterns requiring comment. For ex- relates quite differently. The significant correlations with
ample. serum cholester,. levels tend to be positively smoking or alcohol consumption are primaril) positive
related to personality traits associated with excessive correlations with those MMPI scales which are correlated
use of repressive defense mechanisms as indicated by positively with cardiovascular risk. There are exceptions
elevated scores on K. Hy, and Hs. Similarly, excessive to this, however, such as ,he negative correlation between
smoking appears to be correlated with an extrovertive alcohol use and the MMPI scale score, K, and the po-
trait configuration as indicated by above average MMPI sitive association between the Sc scores and alcohol con-
scores on Pd, Ma, and F and below average on D, Si, sumption.
and K. While other suggestive relationships may be The correlational patterns between coffee drinking and
identified in the table, these interactive patterns must the MMPI scale scores, on the other hand, are more
be construed only as hypothetical, requiring further em- consistent. That is, significant negative correlations were
pirical validation. found solely for those MMPI scales which tended to be

The data in Table IV present the Pearson Product negatively associated with risk. The negative correla-
Moment correlation coefficients between each of the tional patterns suggest that males who drink large
habits-smoking, coffee drinking, and alcohol con- amounts of coffee tend to obtain low scores for person-
sumption-and the MMPI scale scores. The MMPI ality patterns measured by the test score triad, D, Pt,
scores are arranged in the order of correlation with an and Si, and other risk-attenuating combinations.
overall estimate of risk of CHD (10). Notice that the
rank correlation (Spearman's rho) yields a coefficient of DISCUSSION
0.91 for this listing compared to the ordering proposed Few instances of application of MMPI testing to the
above from the data of Tanle I., study of cardiovascular patients have been reported in

One rather obvious conclusion from the data of Table the medical literature. Pancheri el al. (19,20), however,
IV is that cigarette smoking and alcohol consumption compared the MMPI scores of heart attack patients who

I AiI F IV (ORRFL.ATION OF MMPI SCALE SCORES WITH OVERALL
I X lFNI)LI) ( I[) RISK. COFFEE. AND ALCOHOL CONSUMPTION

AND ('I(,ARETTE SMOKING IN SUBMARINERS.

RISK COFFLE CIGARETTES ALCOHOL

K 0690 034 --.033 - .069'
11% 067* 022 .049 - .009
l1 (0640 026 .1010* .042
I'd 010 (8 160** .155*"*
1(M6 026 - .0780 - .060
I'. (X)7 OII 006 - 007
N:I 0)24 .04

"7  
.086** .1274*0

I 02F (,79* .088"* .151"*'
I) 029( 0900" - 015 033

0148 I 1("*** .032 .064'
062* 16"'04 .004 040

Nil 06So 084' - .025 - .045
S1 071' 075* - 073' --. 052

oil OOlS
*8p (1mll.
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did and did not improve after 7-10d of hospitalization. older than 27 years is consistent with the finding of
The improved group of subjects showed MMPI profiles Caldwell (18). who reported the Hs/Ma dyad to be onesimilar to the normal population except for moderate of the most frequently occurring MMPI patterns found
elevations on the Hs and Hy scales. The nonimproved in persons with a history of cardiovascular disease. The
group had significantly higher scores on I I of the 13 findings contained in Tables I and 1!, however, indicate
MMPI scales with T-scores of 70 or above for Hs, D, that other trait combination m-ght be more valid pre-
and Sc. With the exception of the high Sc scores, these dictors ofCHD risk susceptibilit), as well as of resistance.
findings generally agree with the predicted susceptibility Both the Hy/Pd and Pd/Ma trait pairs (Table 1), which
of the submariner population studied here, in which show weak positive relationships with risk, seem to rep-
above-median Hs, Hy. and in certain cases, D scores resent characteristics associated with Type A personality
correlated positively with CHD risk. According to (5). The Hy/Pd combination indicates considerable
Butcher and Cl-k (20), Lithuanian studies have also emotional instability with the possibility of social
been performed on the relationship of MMPI traits to aggression (15). It has been proposed, however, that
the occurrence of ischemic heart disease. aggressive or dyssocial behavior, Pd, will be controlled

It is well to state emphatically that both tht CHD to the extent of the coexistence of the Hy characteristic
risk distributions and the MMPI score distributions (22). The Pd/Ma dyad, usually considered indicative of
evaluated in this study are within normal limits for some type of charactei pathology, has been shown in a
medically and psychologically screened males making male VA Hospital sample to be typical of moody, ir-
up the submariner sample examined. Both Tappan el ritablc persons with low frustration tolerance (17). This
al. (10). in a discussion of the CHD risks, and Weybrew pattern was previously reported to exist in 5.4% of ,he
and Noddin (I I), when describing the MMPI profiles enlisted men of the present sample but in a negligible
of these submariners, have stressed the relatively healthy number of officers* (II). Although neither of the above
status of the populatioii as a whole. Too, it is important patterns is among the most significant correlates of risk
to point out that the CHD risk data analyzed were cal- in the submariner sample (Table 1i), both MMPI dyads
culated from beta weights determined for a different relate positively to risk at a confidence level approaching
population (1,2) statistical significai.,'e.

While no satisfactory follow-up data on the present Turning now to the negative relationships of MMPI
group of submariners nor data on cardiovascular diseases score patterns to CHD risk, it may be seen in Tables I
in the submariner population as a whole or in retired and 11 that D/Pt, D/Pt/F, and Pa/Pt/Sc appear to be
submariners are available, Tansey et al. have tabulated the most significant. At the outset, it should be stated
such information from the medical records of 885 Polaris categorically that the negative relationship between D/
submarine patrols (21). These records show nine cases Pt and CH D risk (i.e. high MMPI scores associated with
of cardiovascular disease with an overall rate of 0.007/ low risk) is paradoxical, at least to the extent that the
1000 man-days lost to this cause compared to 0.09/ Type A, Type B dichotomy is valid (5). Most D/Pt people
1000 man-days lost to respiratory diseases, the most are chronically anxious, and depressed, often agitated,
common category of illnesses. Although the incidence and obsessed about their problems. More often than
rate for cardiovascular disease is unquestionably low, not these persons, approximately 9% of the submariner
its documented occurrence in a very carefully screened population (II), are ambitious high-achievers tending
population of young men and the relatively high rate to fit the type A more than the type B personality pattern.
of transfers from submarines at sea required for treat- In short, these findings in Tables I and ii appear in-
ment of these cases- 22% vs. 0.6% for all illnesses (2 1)- consistent with the current literature dealing with D/Pt
along with the high risk and expense associated with at- dyad (17). One reason for this inconsistency probably
sea transfers, make a consideration of cardiovascular is the choice of the MMPI cut-off point used to define
risk in this group significant. "high" and "low" scores. As indicted earlier, T-scores

In order to avoid unwarranted interpretations con- >70 and <30 characteristically define high and low
ceming personality characteristics associated with MMPI classifications, respectively, whereas the same categories
trait patterns, the remainder of this discussion will be were specified as above and below T-scores of 50 in this
limited to those MMPI scale clusters for which some study.
clinical validation data have been published. For ex- The MMPI pattern of paranoia/schziophrenia, Pa/Sc,
ample, high scores for the Hs/Hy/D combination, the if the scores are very high (T-scores >70), suggests early
so-called "neurotic triad," tend to be related positively psychopathology, the major symptom being exaggerated
to CHD risk (Table I). Assuming this correlation would suspicion, often with some delusional thinking (14-16).
persist upon revalidation, there still remains the question The addition of high scores on psychasthenia, Pt, gen-
of possible mechanisms involved. One possibility is that erally tends to moderate the pathology somewhat. The
moderately elevated scores on these three MMPI scales fact that above-mean scores on Pa, Sc, and Pt in the
is indicative of iaadequate anxiety defense strategies, present study tended to be negatively related to CHD
one resultant being a chronically elevated an,.iety level may suggest some kind of protective or environmental
with all its autonomic and other systemic concomitants. insulating mechanisms for this type of personality. This
Taken together, these processes may prediapose one to notion is largely speculative, however, and rlequires ad-
higher CHD risk. The occurrence of the Hs trait in com- ditional validation.
bination with Ma may indicate the so-called cyclothymic Considersble agreement seems to exist between the
or hot-cold personality (16). The identification of this studies on the present subjects and studies of other
dyad as positively associated with risk in submariners workers regarding the positive association of the three
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[ oral gratification habits (smoking, coffee, and alcohol) existing literature. Thus, the study is correlational in
with cardiovascular diseases (2.23). However, except for nature and. as a resu!t, implications of causality are
cigarette smoking. there is by no means a consensus problematical. However, the identification of the inter-
concerning the causal relationships between the habits relationships of MMP! score patterns and lifestyle char-
and the diseases. While convincing arguments have been acteristics may constitute at least a first step toward
raised linkingcoffee drinking directly with cardiovascular predicting. and possibly controlling. the risk of cardio-diseases (24.25). this relationship has recently been at. vascular diseases.
tributed by several workers to the direct association that It would be useful for the validation of the data pre-

exists between coffee drinking and cigarette smoking sented in this and earlier reports (9,10) to be able to
(26-28). In fact. preliminary evidence suggests that the obtain follow-up morbidity/mortality information on
incidence of fatal myocardial infarction as well as sus- the subjects of these studies. Corielational comparisons
ceptibility to ventricular arrhythmias may be reduced of MM PI scale scores with endocrine responses to stress
by chronic coffee consumption (29). in submarines should also be conducted to supplement

Excessive alcohol consumption over long periods of currently available information on the adaptation of
time appears to adversely affect the condition and fune- these men to their uniquely stressful environment.
tion of heart tissue (23). On the other hand, recent evi-
dence suggests that alcohol usage in moderate amounts Rl- FRl-N( IS
may reduce the risk of nonfatal myocardial infarction I k,tnncl. W. II. I) Mcgee a:d T. Gordon. 1976 A general car-
or death from coronary heart disease (27,30). One pos- d,, a.'ular rik profile. The Framingham Stud). lim J (a'rdlv
sible explanation for such an effect may reside in alter- 3X 46-51
ation in serum lipoprotein concentrations. High-density 2 IHalpern. M . W ( Blackwelder. and J. I. Vetter. 1971. Estimation

o I the multi'artle logimtic risk function: A comparison of the
lipoprotein levels appear to increase when limited quan- dicrinmant Iunction and maimum likelihood approaches. J
tities of alcohol are consumed (27,31,32), although other ( l ,.I . 24'125-158.

lipid fractions. including triglycerides and very-low- I Ronman. R. H. R J Brand. 1). Jenkins. M. Friedman. R.

density lipoproteins, have been reported to rise under Straus. and M. Wurm 1975 (oronar) heart disease in the

similar conditions (23.31,33). Additional studies are 'Actcrfollhiiahwa, c(iroup Stud). Final follow-up experience
() K' X %cars .' I / I 233.872.77.

obviously needed for resolving questions concerning the 4 Illd. R J.. R H Ronman. R. I. Sholt/. and M. Friedman.
ultimate effects of alcohol consumption on CHD. 1976 Multi' ariate prediction olcoronar) heart disease in the

It seems important to the study of cardiovascular risk, Western ( ollahoratic (Group Study compared to finding of
as well as to considerations of interactions between con- the Framinghamn Stud% Cmiauv'11o, 53:348-355.

a Friedman. M.. and R H Rosenman. 1974. Type A Behavior and
sumption habits and personality str'!cture, that character ,our Heart. Kiropf Iublishing. New York.
pathologies, largely defined *Uy aggressive, antisocial 6 \\cehrek. It I .and H. It Molish 1979. Attitudechanges urng
lifestyles, appear to be associated with smoking and al- and alter long ubmarne misions. Updrwsa Bionicd Rc%

cohol consumption as well as to apparent cardiovascular Submnarine Suppl. 6'175-%189.
beiw tweap ent coffedrdinkig 7 Ra. R N.. with .1 H BIaker. 1972. The Longitudinal Healthrisk. The negative relationship between coffee drinking ,itit\ I ID'scripton Report No 733. Naval Submarine Med.

and trait patterns consisting of depression, social with- ical ke aich Laborator%. (roton. CT
drawal and fragile reality contact may conceivably be K rianv'. W. A 1974 The L.ongitud~nal Health Study. A mutiphisic
more pertinent to submariners-one-third of whom. in nedical suieilla'ice program fur L.S. Navy submarine and
this sample. consumed 7-14 cups ofcoffee/d (I 0)-than di ing peisonnel Report No 786. Naval Submarine Medical

Research Laborator (iroton. CT.to American men in general. The mean and S.D.s of ,) Tappan. I) V.. M. I. lace). E. Heoder. and C. A. Harvey. 1979.
usage distributions for cigarette, alcohol, and coffee for Itiomedtical and hematologic profiles of a thousand submanners.
this gioup taken in the same order were: 0.89 t 0.9 1 hndcisca lu'd Re' Submarine Suppl. 6:sl1-s199.

packs/d, 14.a ± 17.6 drinks/week, and 4.8 t 4.3 cups/ l0 lappai I). V.i. W M(oc). M J Jacey. and E. Heyder. 1979.
d (10). ( aidio.tuttlar ii ik lactor, in submariners. U nd'rcva Hwnld.

T i ona Re' Submarine Suppi. 6s201-s215.
The isolation, boredor , or monotony ofduty aboard I I %e brew. I It. and E Noddin 1979. The mental health of nuclear

nuclear st-bmarinesc.ara'teristicofthe 60- to 80-d sub- submariners in the i I S Nas). th .thud 144:188-191.

merged missions necessi .ate continuous effort on the 12 king It T 1959. PrediLting %uhmarine school attrition from the

part of the crewmembers to maintain a wartime level MMII. Report No 111 Nasal Submarine Medical Research
l.aboralor%. (6roton. ( T.

of vigilance and readiness foraction. Such unique stres- IA We hie% It. I.,and E M Noddin 1973. Factorsrelatedtodrug
sors of the submarine environment may be contributory ahts in the submarine ser ice. II. Personality trait patterns as
to the submariners' exaggerated dependence upon coffee, delineated h% the MMPI Report No 737. Naval Submarine
alcohol, and cigarettes. and possibly to some unusual 1 Medical Research laborator%. Groton. CT.aloo arnces cig etes.and posiy th s m e unuuau 14 li)ltiom. W 6 and (6 S. Welsh. 1960. An MMPI handbook:
food preferences documented in the submarine literature A guide to ts in clinical practice and research. University of
but not consie-red in the present study (34). On the Minncsota Iress Minnealxis.
other hand. it is equall) plausible that the submarine I Iiathma%. S R anti P F Mechl. 1951 An atlas for clinical use
life with its dichotomies may, in fact, serve as a very ol the MMII Minneapoli Prts . Minneapolis. MN
useful model for simulation of some of the conflicting l, l),ihllioni.W (i.(U Wclsh. and t. Dahlstrom 1972. AnMMPI

landbtok Vol I ( linical Interpretations University of Mm-
demands of modern living. neota Pre 1innctpolis

To reiterate the major limitations of this study, the 17 &,illb'rladt. 1 and J l)uker 1965 A handbook for clinical and
data were obtained from a very select group of men. actuarial MMPI inicipretation W. It. Saunders. Philadelphia.

Further. the probabilities used as indices of CHD risk Ix ( .ilt11dll % 1974 (CharactermsticsofMMPl pattern types Paper
presented at thc ninth annual %Nniposium on the MMPI. Loswere assigned to the subject sample by regression equa- \ngelc ( A ( onsention abstracts. American Psychological

tions. the weights for which were obtained from the *%si'iation. Washington IX

388 Aviaton. Space. and Environmental Med'icine April. 1982



PERSONALITY & CHD RISK-TAPPAN & WEYBREW

1. ranhlkn. P.. M. Illarra. S. Malloi. M. (hnsofan.C. Poi/,,i. and r %k of coronar. heart disease among Japr.-c men living
and M. Puk, ni. 1978. Inlarct as a stress a crt: Life history and In Ha'aii % I-mn I tlyl 297:405-409.
perwnait characteritts in improved versus not-improvd 2t Ilunncken%. C. H.. M f i)ro .te. M. J. Jesse. J. E. Davies. and
patients after seeri, heart attack. . Iluman Stres 4:16-42. ( It Hutchinon 1976. (oollec drinking and death due to

24) Butcher. J. N. ind L. A. Clark. 1979. Recent trends in cross- coronar heart diwaw., % L. J. tIhv 294:633-636
cultural MMPI reiearch and applications. In New Develop- 2) Rotnh.rg. F A. J J Dcleo. and A. K. Swonrer. 1976. Coffee.
ment, in the 1 , ol tho MMPI i. N. Butcher (Fd.). pp. 69. mocardial infarction. and %uddtn death. Laure' 11:140-;41.
Ill. tlInowrqit) of Minnei va Press. Minneapolis. 10). klalt'J. A. I. (. i) Friedman. and A B. S 'lglaub. 1974. Alcohol

21 Tanw . W. A.. J. M. Wdon. and K. E. Schaefer. 1979. Analysis conumption betore mocardial infarction: Results from the
,i'lt halth data from It) .ear of Polaris ,ubmarine patrols. Un- kaiwr-'ernancnie Fpidemiologic Study. Inn. I. tied.
dhrwa Hioni,,,l Re%. Submarine Suppl. 6:0-17-s246. 81 294-301.

22 I)uck~orth.J.('..and E t)uckworth. 1975. MMPI Interpretation 11 John'%on.( Il.and P Nilsm-Ehke. 1978. Alcoholconsumption
Manual Ihr (ounwelorm and Clinicians. Accelerated Develop- and high den,% lipoprotcin. N' EIng J tl(dl. 298:633-634.
ment. Inc Muncie. IN. 12 (tordon. T . W P ( awlcli. M. C. Hjortland. W B. Kanncl. and

23 Kanncl. W It. 1977. (olce. cocktails and coronary candidates. r R lDa~hr. 1977 High denwt) lipoproicins as a protective
N I m:. i tII( 297'443-444 lactor againl coronar. heart diwac: The Framingham Study.

24. Nlann. J I . and M. Thorogood 1975. (Collec drinking and my- Ift .1 1I/,% 62.707-714.
ocardwl inlarction I am et 11.1215. I1 (,imberg. II . J 0~l01k%. J W. Farquhar. and G. M. Reaven.

2% V%,,. M 1P. et itl 1972. (olke drinking and acute m)ocardial 1974 Moderate ethanol ingestion and plasma inglycende levels.
ilarction Report from the Iloston Collaborative Drug Sur. A %tud. in normal and hf.,rtrgl~ccrdcmic persons. Ann. Int.
wi lance Program. I clan ' 11 1278-1281. Med 81143-141)

26 I)a Ihr. T. R.. W It. Kannel. and T. Gordon. 1975. Coffec and 14 %mnmiul. J K . and W R. .chillhr. 196h. Dietary Habits and
card,) aseular diase. % I.it. J tIliv. 291:871.874. iclat.d lictor in rIM crc% members. Report No. 539. Naval

27 N.ano. K.. . . Rhoades. and A. Kagan. 1977. Coffec. alcohol. Submarine MNUical Re 'arch Lalxratory. Grolon. CT.

Aviation, Space, and Environmental Medicine • April, 1982 389



iSECURITY CLASSIFICATION OF THIS PAGE (When Date SIoeQ 4ISRUTINREPORT DOCUENTATION PAGE RUFORE COMPLETIG FORM
I. REPORT NUMBER 2.GOVT ACCESSION NO . RECIPIENT#S CATALOG NUMBER

NSMRL Report Number 952 b.A//-ii9f__ _ _ __ _

4. TITLE (an mbe 8u51) 6. TVP9 OF REPORT & PERIOD COVERED

RBLAT1ONSH[P OF PERSONALITY FACTORS AM'
SOME SOCIAL HABIS TO CARDIOVASCULAR RISK 6. PERFORMING ORG. REPORT NUNSER19
IN SUBMARINERS NSMRL Report Number 952

7. AUSTHOR(s) 8. CONTRACT OW GRANT HUM11911(e)

D. V. TAPPAN and B. B. WEyBREW

B..P.EFOMIG RGNIA~ONNAE NDADDRESS 10. PROGRAM LEMEtNT. PROJECT. TASK
Naal ubarieMedicallresearch Laboratory ARA & WORK UNIT NUMBERS

Box 900 Nava Submarine 39n New London
Groton, Connctcut 06349 ZF51. 524.06-2107

I I- CONTROLLING OFFICE NAME AND ADDRESS Ia. RepO*0 T' OAT
Naval Medical Research -and Development Command 30 April 1982

- National Naval Medical Center, It WI§f Of PAGES

Bted.M yJW20814 7__________-______

1.M ORG AGENCY NAME A ADORESS(I different free Controlingd Office) Is. SECURITY CLASS. (of ts eport)

Unclas sified
Ils. DECL ASSI F1CATION/ DOWN GRADING

SCH EDULE

16. DISTRIBUTION STATEMENT (of this Report)

Approved for public release; distribution unlimited

17. DISTRIBUTION STATEMENT (of the obstroce entered in Block 20, itdfferenut he. ape"t)

1S. SUPPLEMENTARY NOTES

IS. KEY WORDS (Continue an reveresiode It necessary and Identify by block number)

cardiovascular risk; submariners; personality factors;
Minnesota Multiphasic Personality Inventory (MMPI);

20. ANSTRACT (Contirnue an revers side If necssary med ldontlfy by block himer)
* Correlational and contingency analytical techniques were used to Investigate the re-

lationship between subtest scores on the Minnesota Multiphasic Personality Inventory
(MMPI) and coronary heart disease (CHD) risk factors in 1000 submariners. Groups or
personality traits, both enhancing and protecting against risk of heart disease, were

identified in these subjects. Personality trait patterns tending to be least associated
th cardiovascular risk are tentatively identified by the three MMPI scales: psychas-

thenla, schizophrenia, and social introversion. On the other hand, the scales most

D D I JiAN721 1473 EDITION PF I NOV $11 IS OUSOLETE nlssfe
SECURITY CLASSIFICATION OF THIS PAGE (When Do~ts xtered)



Unclassifted
L-URITY CLASIFICATION OF THIS PAG(lWPhan Date Ento)

Item No. 20--continued

strongly related to CHD risk In the submariner sample were denial of symptoms as
measured by the K-scale, hypochondrias, and hysteria. While the Inherent Inaccuracy
In the prediction of CHD risk in young healthy Individuals limits generalization from
these findings, the potential utility of the MMPI to assist in risk detection is indicated.
Comparisons of cigarette smoking, coffee drinking, and alcohol consumption with per-
sonality characteristics identified by the MMPI yielded trait clusters associated with
each addictive habit. Cigarette smoking and alcohol consumption tended to correlate
with traits positively associated with CHD Izk. The correlations between those ad-
dictive habits and MMPI subtest scores were most significant for the F-scale, which
measures inordinate tendencies to exaggerated emotional symptoms, and for the psycho
pathtc deviate and hypomania scales. Significant negative correlations were found be-
tween the amount of coffee consumed and those personality traits negatively associated
with CHD risk. These negative relationships were most significant for the MMPI
scales schizophrenia and psychasthena. Though the relationships were not necessarily
construed to be causal, the contrasting modes through which these drug-associated
habits appeared to relate to cardiovascular risk lend some support to the assumption
that individuals with various specific sets of personality characteristics tend to In-
corporate these addictive behaviors into their behavior repertoire in very different
ways.

U nifted
SECURITY CLASSIFICATION O

F THIS PAOEt(Wn4 Date Enterod)


